Abstract Galectins, a family of animal lectins that bind b-galactoside sugar chains, are thought to have a variety of intra-and extracellular functions. Through a casecontrol study in the Japanese population and subsequent functional analyses, we previously showed that a functional single nucleotide polymorphism (SNP) in the gene encoding galectin-2 (lectin, galactoside-binding, soluble, 2; LGALS2) is associated with susceptibility to myocardial infarction. As an addition to the genetic information about LGALS2 reported earlier, we provide here a map of polymorphic sites within an 11-kb region containing the gene encoding a closely related molecule, galectin-1 (lectin, galactoside-binding, soluble, 1; LGALS1). The map includes 14 SNPs and two genetic variations of other types detected in a Japanese population sample. Five of the 14 SNPs were not among those deposited in the dbSNP database in the US National Center for Biotechnology Information and appeared to be novel. We also analyzed linkage disequilibrium (LD) using the 12 SNPs in which minorallele frequencies were >0.20. Investigation of haplotype structure within the LGALS1 locus revealed five common haplotypes covering more than 95% of the test population. One, or a pair, of the SNPs described here might serve as a ''tag'' for detecting associations between complex diseases and genes in this local segment of chromosome 22q13.1.
Introduction
Galectins are a family of animal lectins that bind b-galactoside sugar chains and appear to have a variety of intra-and extracellular functions (Barondes et al. 1994; Hughes 1997; Perillo et al. 1998) . Galectin-1 is a homodimer with a subunit molecular weight of 14.5 kDa; it is expressed in many tissues and in activated T cells and macrophages at inflammatory sites (Barondes et al. 1994; Blaser et al. 1998; Rabinovich et al. 1998) . Involvement of galectin-1 in the regulation of cell adhesion, cell proliferation, and apoptosis has been revealed by in vitro studies involving various cell types including lymphocytes, thymocytes, or vascular cells (Perillo et al. 1998 ). Human galectin-1 has greater similarity to human galectin-2 than to any other galectins (43% amino-acid sequence identity; Cooper and Barondes 1999) . The gene encoding galectin-1 (lectin, galactoside-binding, soluble, 1; LGALS1) lies approximately 150-kb distal to the lectin, galactoside-binding, soluble, 2 (LGALS2) locus on chromosome 22q13.1.
Myocardial infarction (MI), one of the leading causes of death in the world, is characterized by abrupt occlusion of coronary arteries that results in irreversible damage to cardiac muscle. A number of molecules are likely to be involved in the pathogenesis of MI, including some that mediate inflammation (Ross 1993; van der Wal et al. 1994) . For example, we previously reported that functional single nucleotide polymorphisms (SNPs) in the lymphotoxin-a gene (LTA) are associated with susceptibility to MI (Ozaki et al. 2002) . Furthermore, it was recently revealed that LTA protein physically interacts with galectin-2 (Ozaki et al. 2004 ). During a case-control study in the Japanese population and subsequent functional analyses, we found that one SNP in LGALS2 was also associated with MI (Ozaki et al. 2004 ). In the course of that study, we also investigated SNPs in the LGALS1 locus since galectin-1 is structurally related to galectin-2.
In this report, we provide a fine-scale map of the 11-kb region containing LGALS1, which includes 14 SNPs and two genetic variations of other types detected in a Japanese population sample.
Subjects and methods
Specimens of peripheral blood were obtained with written informed consent from 128 healthy Japanese volunteers. Polymerase chain reaction (PCR) experiments and DNA sequencing were performed according to methods described previously (Iida et al. 2003) . In brief, on the basis of the genomic sequence from the Genbank database (accession number z83844.5), we designed primer sets to amplify the entire LGALS1 locus, excluding most regions corresponding to repetitive sequences. Each PCR experiment was performed using 20 ng of a mixture of genomic DNAs from two individuals. For genotyping, we used 5 ng of each genomic DNA. The samples were amplified in the GeneAmp PCR system 9700 (Applied Biosystems, Foster City, CA, USA) under the following conditions: initial denaturation at 94°C for 2 min followed by 35 cycles of denaturation at 94°C for 30 s, annealing at 60°C for 30 s, extension at 72°C for 2 min, and postextension at 72°C for 7 min. Products obtained from the PCR experiments served as templates for direct sequencing and for detection of SNPs using the fluorescent dye-terminator cycle-sequencing method. All SNPs detected by the Polyphred computer program were confirmed by sequencing both strands of each PCR product. Calculation of Hardy-Weinberg equilibrium LD coefficients (D¢) have been described elsewhere (Yamada et al. 2001) . Haplotype frequencies were estimated using SNPAlyze software (DYNACOM, Chiba, Japan).
Results and discussion
We defined the exon-intron organization of LGALS1 by comparing its cDNA with the genomic sequence. By direct sequencing of genomic DNA from 32 Japanese individuals, we explored SNPs in the 11-kb region containing LGALS1 except for repetitive sequences. A total of 7.87-kb was screened in which we identified 14 SNPs distributed an average of 562 nucleotides apart. The exon organization of LGALS1 and the locations of identified SNPs are illustrated schematically in Fig. 1 , and detailed information for each of the genetic variations is provided in Table 1 . After comparing our data with the dbSNP database in the National Center for Biotechnology Information, USA, we considered five of the 14 SNPs to be novel as of the middle of October 2004. Subregional distributions of SNPs were as follows: seven in the 5¢ flanking region, three in introns, and four in the 3¢ flanking region. The overall frequencies of nucleotide substitutions were counted as 64.3% for A/G, 14.3% for A/C, 14.3% for C/T, and 7.1% for C/G; transitions occurred 3.7 times more frequently than transversions. We also found one insertion-deletion polymorphism in the 5¢ flanking region and one mononucleotide polymorphism in intron 1. Since selection of informative SNPs for association studies depends on allele frequencies and on linkage disequilibrium (LD) among them, we genotyped an additional 96 individuals from the general Japanese population for all SNPs discovered in the LGALS1 region. The distributions of genotypes and minor-allele frequencies for all 14 SNPs are summarized in Table 2 . All genotype distributions were in Hardy-Weinberg equilibrium (P>0.05). We selected for LD analyses the 12 SNPs in which minor-allele frequencies in the test population were above 0.2 and found that all of them were in strong LD with each other (Table 3 ). Using the same 12 SNPs, we constructed haplotypes in this locus and found that five common haplotypes covered more than 95% of the test population (Table 4) .
Altogether, we constructed a fine-scale map of the 11-kb region containing LGALS1, showing locations of all 16 genetic variations found among the Japanese volunteers. One or a pair of the SNPs described here might serve as a ''tag'' for detecting associations between complex diseases and genes in this local segment of chromosome 22q13.1.
